We present the results of a redshift survey of both cluster and intercluster galaxies in the central part of the Shapley Concentration, the richest supercluster of clusters in the nearby Universe, consisting of ∼ 2000 radial velocities. We estimate the total overdensity in galaxies of the supercluster and its mass and we discuss the cosmological implications of these results. Moreover, using a Principal Components Analysis technique, we study the influence of the cluster and supercluster dynamics on the galaxy spectral morphology.
In collaboration with G.Zamorani, L.Moscardini, R.Scaramella The distribution of clusters inside the Shapley Concentration is quite well studied; on the contrary, little is known about the distribution and the overdensity of intercluster galaxies. For this reason we performed a redshift survey of galaxies which are outside the clusters and the obvious bi-dimensional overdensities in this region, in order to derive the distribution and the overdensity of "field" objects. These data have been added to our surveys covering the cluster complexes (Bardelli et al. 1994 (Bardelli et al. , 1998a (Bardelli et al. , 2000b , resulting in a total redshift sample of ∼ 2000 radial velocities. In Figure 2 we show our sampling strategy: big and small circles correspond to the field of view of the MEFOS and OPTOPUS multifiber spectrographs (at the 3.6m ESO telescope), respectively. In Figure 3 we show the wedge diagram of our sample. It is clear the presence of the two cluster complexes dominated by A3558 (on the left) and by A3528 (on the right). These two structures appear to be connected by a bridge of galaxies, resembling the Coma-A1367 system, the central part of the Great Wall. The scale of this system is ∼ 23 h −1 Mpc and it is comparable to that of Coma-A1367 (∼ 21 h −1 Mpc ). Note the presence of two voids at ∼ 20000 km/s and ∼ 30000 km/s in the easternmost half of the wedge, labelled as V1 and V2 respectively. Other two voids (V3 and V4) are visible in the westernmost part of the plot: in particular, void V3 appears to be delimited by two elongated features (S300a and S300b) which appear to "converge" in a single feature at right ascension ∼ 13 h (S300c). We refer to this structure with the name S300: as shown below, the overdensity corresponding to this excess is remarkably high. Our main results are the following (Bardelli et al. 2000a ): -The average velocity of the observed intercluster galaxies in the Shapley Concentration appears to be a function of the (α, δ) position, and can be fitted by a plane in the three-dimensional space (α, δ, v): the distribution of the galaxy distances around the best fit plane is described by a Gaussian with σ = 3.8 h −1 Mpc . -Using the 1440 galaxies of our sample in the magnitude range 17 − 18.8, we reconstructed the density profile in the central part of the Shapley Concentration and we detected another significant overdensity at ∼ 30000 km/s (see Figure 4 ). -We estimate the total overdensity in galaxies, the mass and the dynamical state of these structures, discussing the effect of considering a bias between the galaxy distribution and the underlying matter. The estimated total overdensity in galaxies of these two structures is N N ∼ 5. Table  1 and Figure 5 ). The dynamical analysis reveals that, if light traces mass and Ω = 1, the Shapley Concentration already reached its turnaround radius and started to collapse: the final collapse will happen in ∼ 3 10 9 h −1 yrs.
-We compare our mass estimates on various scales with other results in the literature, finding a general agreement (see Figure 5 ).
-We find an indication that the value of the bias between clusters and galaxies in the Shapley Concentration is higher than that reported in literature, confirming the impression that this supercluster is very rich in clusters.
-Finally from the comparison with some theoretical scenarios, we find that the Shapley Concentration is consistent with the predictions of the models with more power on large scale (such as Open and Λ CDM), while it is inconsistent with the standard CDM normalized to the cluster abundance. Table. The case "Total sample" includes all regions spectroscopically observed by us; the case "Extended sample" assumes that the estimated overdensity extends also outside MEFOS fields, over the whole plates 443, 444 and 509; the case "Extended sample + 382 & 383" is obtained adding also the overdensity values found by Drinkwater et al. (1999) for plates 382 and 383.
In collaboration with A.Baldi
The large amount of spectra in our sample allows a uniform spectral classification of galaxies in the Shapley Concentration, in order to investigate the morphology-density relation in a wide range of densities, from the cluster to the supercluster environment, in this dynamically active region (Baldi, Bardelli & Zucca, 2000) . The method we have chosen to perform spectral classification of our sample of galaxies is the Principal Components Analysis, following the Galaz & deLapparent (1998) paper. We have considered only galaxies in the velocity range 10000 − 22500 km/s, in order to limit the spectral analysis to the physical extension of the Shapley Concentration. Moreover, given the fact that the intercluster survey is limited to the the magnitude range 17 ≤ b J ≤ 18.8, when we compare the cluster galaxy properties with the intercluster ones, we use subsamples with these magnitude limits. Our final sample contains ∼ 800 spectra. Note that, although fiber spectra do not allow a very precise flux calibration, in our case the use of a limited distance range maintains the spectral features at approximately the same wavelength and therefore at the same instrumental response. In order to have a comparison of supercluster spectra with those of "true" field galaxies, we have considered a sample taken from the ESO Slice Project (ESP) galaxy redshift survey (Vettolani et al. 1997 ). This survey was obtained with the same telescope and instrumental set up of our sample and therefore represents a well defined reference sample.
From the PCA analysis, we found that the first three principal components (PCs) (reported in Figure 6 ) are sufficient to reconstruct ∼99% in flux of the sample. Then, following Galaz & deLapparent (1998), we applied a coordinate trasformation from the three-dimensional space defined by the PCs to the bi-dimensional space (δ, θ). The δ parameter represents the importance of the blue part of the continuum with respect to the red one, while θ is an indicator of the emission line strength in a galaxy spectrum. The galaxies follow a well defined sequence in the (δ, θ) plane ( Figure 6 ) and the Kennicutt's galaxies (of known morphological type) are located in a succession of increasing values of δ, going from the ellipticals to the irregulars. For this reason, in the following we'll use δ to classify galaxies. In Figure 7 the fractions of galaxies in three morphological bins (early, intermediate and late type) are shown for each sample. As expected, cluster galaxies show a completely different morphological distribution with respect to ESP and intercluster galaxies, being the fraction of early-type galaxies dominant in such high density environment.
More interesting, this figure shows a broad agreement between the intercluster and the ESP sample: this fact suggests that the galaxies located in the intercluster regions of the Shapley supercluster have a morphological mix not different from field galaxies. Looking at the dependence of the morphological mix on the local density ( Figure 7 ), a decreasing of the late-type galaxies fraction with increasing values of density is clearly visible, both in the A3528 and in the A3558 complexes, reflecting the well-known morphology-density relation. Moreover, for every density value, this fraction remains significantly below the mean field value.
From the A3528 complex, we have eliminated galaxies belonging to the poor cluster A3535 (which is not dynamically part of the structure): the morphological mix of these objects remains almost constant with the density and with values in agreement with those found for the field population.
The spatial distribution of early-type and late-type galaxies in the two cluster complexes is shown in Figure 8 . In Figure 9 we show the dependence of the mean [OII] equivalent width and of the mean star formation rate (derived following Kennicut 1992) on the local density. 
